PAT 



ABSTRACTS OF JAP 



(1 1 )Pubiication number : 1 0-064292 

(43)Date of publication of application : 06.03.1998 



(SDlntCI. 


G11C 17/18 






(21)Application number : 08-223979 


(71)Applicant 


: FUJITSU LTD 








FUJITSU VLSI LTD 




(22)Date of filing : 26.08.1 996 


(72)Inventor : 


TANAKA MASAHIRO 


3 



(54) SEMICONDUCTOR STORAGE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
for achieving a high integration by reducing an area required for 
wiring for discharge. 

SOLUTION: A storage cell C is connected between a number of 
word lines WL and bit lines BL, and a precharge circuit 1 is 
connected to each bit line BL The storage cell C is composed of a 
switch circuit for connecting both bit lines BL at the time of a 
selective operation by the word lines WL and outputs cell 
information to the bit lines BL depending on whether the 
precharged bit lines BL are connected to wiring for discharge for 
discharging or not at the time of a selective operation by the word 
lines WL With a transfer gate Tg, only one of a pair of bit lines BL 
is connected to an output circuit 2 on the basis of a column 
selection signal col, and the bit lines BL are connected to a 
discharge circuit 3 for discharging when the transfer gate Tg 
connected to the bit lines BL is closed. 
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Tr21 . Tr22 <i:tV^-5. «i(f. -fe;UC3. C4(= 
ffi«§<T^x~:^Sr^;^ai-t^<t''y MaBL2. BL 

•yMaBL2. BL4tC{i. PMO S h v>'v^::^^Tr2 
1 , Tr22 aWR»^*'-bTg2, Tg4Sr:frLTrU 

JRfi^co I BS:#>f yyN*-!^INV2. INV4S-:fr 

[0042] mir7- HSIWL 1 2Slt/tr'y btSB 
LI. BLS^immitZ^tl^t. u^y^zi^yt^ii^co 
n»:?gfl?m# s e 1 A*<H U<;l^*^> L W-'^PtciSi'^T 
^^O. ^NMOSN^^ix'x^Trl. Tr2(i::t:7$^i 

gl, Ts3{±nmm^t^j:h. X. ^KMOShy 

AStRii-^co 1 A*#>f>'^<— rJ'INVl, INV3 

*NMOSh^>'>?X:^^Tr5, Tr7li::t>L. b'y 
MffiBLl, BL3«i;^^y KGNDl/^l-fc^r-S, 
[0043] 7-HSWL2*>TM|RSn& 
i:, nVj^-frj-rJ^^^fec^n^SSfi^s e 1 BifiLU^ 

N M O S h ^ >- >?;^ Tr3« 4* > S V ^ S O 

ryf--V'->?;^ti;^ev hiiaBL2(i. [IINMOS 

StlS. flO^. t'-yMSBL2ii;L^^;U^^^- - 
ir. •fe;WC4t::i4h5>'>''X:5^3Wefl£$ix-CV^i:V^>:: 

ryf>^->?$*xjth-vbtRBL4«T-f>^iF-^- 

i^'S/i^rl^ fip-^. b'^yMSlBL4J4Hl^A:7^tc:?IS± 

[0 0 44] ^LT. r^)i-^r--JVmm^P rt^'LV 

9Tt2\ , Tr22 «:t7L. *t'yh«BL2. BL4 
^orUf-^-S/JiftT-r^o iiSL^tiptc. b'»y his 
BL2*^LU'<JPtc:^:^ii:(Cj;oT. ^WN-rJ'IN 

VI iioaj:^af»ouTi36>fe«. hv^K7)«^*5ib 

StT.TV^&CltiCi'oT. >f V^'N-:^^ I NVl 20ai^l 



[0045] ^COi^twLT. #b^y hi{SBL2. BL 
40rU^'V-i^*»7a. >f V-A-:^ I NV 1 l(7)ia:»3 

V 1 2 coai:^jfiS^ O U T 2 ;5^-i^>l4 L U^U60fi-^*^^iX 

'e#iaj^i$*i&. fii-oT. -fe;pc3tciEigsn}tx-^^ 

14. HV^/Uom^ r 1 J t X-byl/C4fciE«S 

tL/iT-r^ji. Lu^/K;)fi# r 0 J t LT-tn-ensE 

[0046] fi!-9T. #-f>'>'^-dj'INVl 1, INV 

[0047] i^LJ^i: d(w. *9SW<^SicJ;fiJf. 

( 1 ) x>f Xf-\'-i^'McONMOS h^>'S/X:5^Tr^ 
Tr80:tV:t7i&m-J:r)T. *b' y MSB L 1 — B L 
4c0lNa»l«S:^9>'KGNDl^'<;;U^L. -f-cO^^V 
KGNDK;Ph^:-:»/ib^y M6BLl'-BL4*:frL 

ia5tC^#'7-KtSWLl. L2(C{»r>T?gfig$tl^ 
x-fX^-Y-i^ffliO^^^HtSGLl. GL2$:^S&-^- 

Sh^>'>^X^Tr5-'Tr8(4. ^T^^^mGLl. GL 

[0048] {2) T^:^^^-'Jm<^'^uosv=7y 

>?X^Tr5'-Tr8cO:t>'*:7iM^t4. rz^AStRft^c 
o 1 A, col Bl,zmrS\\xfThtLt. tgoTT. ^fei^^: 

[0049] (3) T^X'f'-Y-yffl^Jr)NMOSh^>' 
i^'Xr^Tr5'-Tr8J4. l?iB*-b;UC 1 -C 3 iCjg^Sn 
;t N M O S h ^ >- v^X Trl—TrB <! 

[0050] (4) #y-KKWLl-WL2 5:S»?^ 
'«n':rStRm^s e 1 A, s e 1 Bi4. #b-/ MSB 
L 1 —B L 4 4rr U f-^--i>''r-^^< f-A^-ypJWfi 

>^S*t3t*b'y b«B L 1 — B L 4i0x / Xf-^-i^' 
«4. 'ecory^'V->^'i:Iiimw^Ti5fi€>;itr^. W< 
-:5^iNVii. iNVi2*»4>(^ai:^3<i#*'r-^^i: 

[0051] (||2<7)^<7)JB® ) jaT. 

fl:L/:!a2iO^<3DJBSS'H4tc|¥oTlttH«-r^, jS^. 
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[0052102 cOi 3 {zmA^tlti^Xi^ROM<7>i^ 

-Th. iW^^KSt tX. n'^StRli^s e i A. s e 1 
Bliki,iZLUKl]^Xf>-yX. #NMOS h^>'>?>^:^ 

A, CO 1 Bitti>itZ]^U^JUXh^X. 
T g 1 -T g 4 «lf»ii«ffi[r * ^ A: i: t tcr X f--^ 
- y«<7)N M O S b ^ Vi^*;:^ Tr5-'Tr8«±:t V L T V % 
fia^>. #b'»y hj|iBLl-BL4<i^^:^FGND 

ihuK/u) xt>i. X. y^v^-r-i^mm^ 

^>'>'*X:^Tr21 . Tr22 li:t 7 LTV^S. 
'Ji-^r-i^m<^PMOSh'7y>^Xi^rr2l , Tr22 «i 

^ry-^^. mm. -tr/i^ci. C2*cia«$ii?tx— 

Srg!;^ai'r'^<b'yMgBLl, BL33WgiR;^*i^ 

n^ATr7-:J^7:?^i^c7)n^Ai!!R^-tc o 1 A*^L 
Ix^P^^i^ H l^</UtCSr t>Jb*< 0 . ^fejSy- h T g 
1. Tg3Ji3Bfi^fc«i:i:&. t^^t, fc'yMUBL 
1, BL3Ji, PMOSb9>'>''X:5^Tr21 , Tr22& 

ifmrny-hTsi. rgsi^txTV^-r-'jmj^ 

/-^-^INYl, INV3$::frLTS;K$ii^LU''<;U 

Tr5. Tr7^:t:7t-«.. -f-LT. yvi^-Y-i^mmm^ 

PrifiLU^Ui^(i>HUKMZ±'hTifii>t. PMOS 
V'yyVX^TrlX , Tr22 Jiit^L. «f'yh«BL 
1, BL3(7)TUf-'\'-i^Ji»Tf -So 
[0 0 541 laiBrUf-^-v^SOffllfi-^Prj&^'Ll^^P 
*»^> H P<;wci^T*«« Rimc. r7- K«WL 1 3&« 

e I A3&<LW^I^:6*feHW^;K^Ai^>Ji3{?<0. #NMO 
Sh^y>?X^Trl, Tr2li:t>'S*iftp CICONMOS 

J^cb'-y hiKBLKi, ISINMOS h^yS^'X^Trl, 
•y h*aBL2atXT'fX^'V->''ffl<?5NMOSh^V>? 

jSBLlttHK/U*>i^LU^;U3=3:^, |«It<NMO 

sh^>-Jx^Tr2<r>it>iizm^\^x^ ruf-^-i^'S 

iX5tb'vMSBL3{±. InlNMOSh^>'i^'X^Tr2. 
\L v MlBL4at;fr-fXf-v-i^ffl<7)NMOSh^>^ 
i^X!$^Tr8StfrLT-f-fXf-^-i^3n^. IP%. b'*y 
MgBL3JiHlx<;PA^feLl/^KC5:-&, ^b^y Mg 
BLl. BL3**-?-<i^^nLV^KC53:&- tfcJ:^ 



-f>'/N-:^INVl 1, INVl 2C0aJ:/33ilTFOU 
Tl. OUT23&>4>{4. HU^KOft-^^-t^tmaSlft 

[00551 iKOl-JtClLT, «.b'«yM8BLl. BL 

3or';f'-v-i^'»Ta. fiD^^ru^-v-s^'SflfflifS^p 

r 3&^L l^^;lo6>^> H \y^V\iZ±%±jlfi 0 . b »y htS B L 

1, BL3<7)T'YX'f-^-i;f3&^(cff*)ix*^tia 

aa^tl-Y WN'-^^INVl 1. INV12C7)tB^I^O 
UTl. OUT2*-i?>(iHU/<7W60fi^7&^-?-<l'eixai^3 
SEoT. «-b;PC 1 , C 2*CtE«**UtT-^ 

[00561 mz^ m^\tiiMV^(rMmzX ^ . ±ia|3f 
ici:^T35^' 0 . r y f--^ - p m o s h 5 ^s^'x ^ 

Tr21 p Tr22 li^rv^r^. -b/PCS, C4fc: 

feit$tL:^x-:^SrSJ;^a3"r'«b^y M8BL2. BL: 

#c o 1 Bi/iLU^\^il)^hHU^U{z±-h±ifiKi. *E 
iliy-bTg2, Tg4Ji:®aifc®fc^-g>. T^fc. b' 
»yhtlBL2, BL4(i. P M O S h ^ V ^^'X ^ Tr21 
, Tr22RXmmy-hTg2. rsAiitLXTV 

1 BS:#>f W(-:^^INV2, INV4*:frLTReS 
L i^K;U<7>m^^fl^tlX:h • *N M O S 

-i^'Sflffllfi^P r 3&>X H U^V{,Z±hTifh 

fc. PMOSh^V>'X:5^Tr21 , Tr22 Ji^T^L. # 
b'^yhSBL2, BL4c7)ryf-v-i^'«mT'r-5»o 
[0 0 571 iria!7-mWL12SlVb'»yMaB 

LI, BL.3inmmz^h. m-h. n^r^-^ip^ 

^OO^SiRfi-f^s e 1 At^HV^}VipC^l.\yKjUZ^1b 

X. 3 7i>.-r3— ^/>*4><503^AiSS?fi#c o 1 A 
:/)^HU^Ui)^(yl.U^MZ±'hTi)^y) ^ ^-IfeiS^r'-hT 
gl, Tg3<i:lfS3i4tiEi:^:^. X. #NMOSh7 
>'>?X^^Tr5. Tr7<?):^-hK{4. -e^OLU^/Ucon^ 
A3Si/?fi#co 1 A$:#>f V'y-C-rJ^INVl , INV3 

*NMOSb^>'i^'X^Tr5. TrT^^^-L. b'-y 
MRBLl. BL3(4r/9>'HGNDl/'<;KLW'< 

[00581 msrrv^^-i^mm^p r *<lix/</p 

e lBti:LU^)i^^HU^HZ±'h±i!fi^^ NMOS 
h5>'>-';^r5^Tr3J4:t>'$ft&, CICONMO S h 5 
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\±Hly^Utf^(^LUK;\^{Z^i. .I<0b'-/MRBL2*« 

rUf-\^-i/$ixfcb^yMglBL4li:T^:^^ 
-\--5/ffl^NMO S h ^:^i/X^Tr74::fr LTx ^ 
^-5;?S/i5SrV^« Wh. b'^y MIBL4tiHV"s;;PC04 
C:Ob''yhj»BL4*mW'<;UO^^« 

:ftSiffFOUT2*>A>l4s LU-^/KO^^A^aSiftSix*. 
[00 59] C:60i:atcLT. #b*'y M^BL2, BL 

4ior'jf'^-i^'iftTa. EP-^rijf-'^'-yfjeMi-^p 

r*5L U'<;U*»i^Hl-'^W*Ci:«»±** 9 . b' y MSB L 
2. BL4COT^Xf"'V-X3b^^^(Cfi^:bn^^lS|tJS 
iS^fr^-f I NVl icoa^^fig^OUTlTSj^^li; 

H u^;^<r)fi-^*^ >f >'>'^'-^ I N V 1 2coai:?3JS^o 

[0 0 6 01 flJr)T. *>f >^>''?-:f INVl 1, I NV 
1 2;&*/?><om:^fi#li:. 

^/Ucofi-^ roj iji^--i$^tLX&il^tii>. 
[ 0 0 6 1 ] ±a J: d (c. *5SKlOJg®tc.fciitf . 

{ 1 ) ~ ( 3 ) ±iau7tffi 1 <7>mm<^mm(mS:<o 

{l)-(3) i:|SItSft«t^^&. 
[0062] (4) «7-H»WLl-WL2S:Ht^^f 
^<o>>jg^R^i#s e 1 A, s e 1 B«4. #b^y hSB 

Li'-BL4oruf^^-y#fTa. fip^ruf-^-i^* 
mmm^p rffiL.u^]^^iy\^u^Mz±^±ifi^tm 

mzuu^iij^hHUK/ui.ziL'hl.ij^h. 

^-V— >^'t3S-:^<*NMOS h^V-J^^^Trl— Tr3& 

*:frLTc7)m5imS£li:^:<. lSllt#b^y MSBL 1~ 
BL4cor!;f^'V->-'Srft*)<l. 

[0063]!^. ^?tmmmmm(omm<7m. arco 



"^co 1 A:i5pM WN~r5^INVl . INV3Sr:fM.TA 

3 7i^a!Rfi#co 1 B*«>f W<-^INV2. INV 
4S:^LTA:^$<XTV^«>*^, NMOS VS^'X:$^T 
r5. Tr7<r>y-HzayAimm^co \ B«:A*t. 

fi#co 1 Ai:X:fJ'rtXd\tZLXi>X\\ X. NMO 

r8 R t mff Srf S P M O S h 5 i^'j:^ ^ tcaa «> 

[0064] ( 2 ) ±Bi^mm<7>mmx{t. to 

>^m(OX^ y^y^m^lfZ\iPMOSh^yi^Xi^Tr2 
1 . Tr22 ffi<?5«?-fcH»4-NMOS >^ 

yi^x^^m\^Xi>J:\i\ - 
[0065] ( 3 ) ±tem20Slffi^?B®Tii:. 
H4aWLl-WL2^S5?^'^<nT>StRfi^s.e I 
A. se 1 8(4. ry^-v-v^Jfilft-^P r*^Ll^-^P 
;&>^> H P^;^tcA-^±^f«-5 |5lB#(C L U^;Ut)^^H 
Mz^iy^iphX-olzLtii}^. a^MSm^se 1 A. 
s e 1 BSrry'f-^-£/©Jffll(i#P r3&<LU'<s/P**^>H 
l^^Wli:^>±;5j«^^raj: 0#b'«y hSlBL 1~BL4 

1^</P*>^> H l^^Ptcir"^±55(5S J: -5 LT t J: 
[0066] 

[^co3»«ItUiPiSU/Cctaic. ^(sjgBH^^iixtf. 
[HI] *»?B<7)iKSi»HHH"C*>& , 

[02] mi, m2<mmmmco^x^ROM<om 
mmx$>&. 

[gi4 ] m2comm(mm<7>W)i^i:^r^'< ^y^^ 
[ a 5 ] t¥*co v;^ R oM(r>mmixh s . 

[«F^cOlftHHl 
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